Introduction
The economic development of the society towards large-scale urbanization and industrialization is leading to production of huge quantities of wastewaters (Singh & Agrawal, 2008) . Wastewaters can be used for the restoration of degraded land (Madejo´n et al., 2006) , and the growth of vegetation having commercial and environmental value (Aggeli et al., 2009 ). Establishment of tree plantations following wastewater irrigation has been a common practice for many years (Kalavrouziotis & Arslan-Alaton, 2008) . Several researches of wastewater irrigated plantations in many countries such as India (Bhati & Singh, 2003; Singh & Bhati, 2005) , Australia (Sharma & Ashwath, 2006) , New Zealand (Guo et al., 2002; Kimberley et al., 2003) , Sweden (Hasselgren, 2000) , Canada (Cogliastro et al., 2001 ),sampling, three representative soil samples of three depths from each plot were taken by mixing of samples of each layer in each plot (decreasing of sample quantity for chemical analysis) according to Habibi Kaseb (1992) . Municipal wastewater and well water were sampled daily (3 days in each month) from early June to late November at three-hour intervals (7 am, 13 pm and 19 pm) to make a composite sample of each day.
Laboratory analysis
Concentrated HNO 3 was added to the water samples to avoid microbial utilization of heavy metals (Sharma et al., 2007) and then they were brought to the laboratory in resistant plastic bottles to avoid adherence to the container wall. They were filtered through a Whatmann 42 mm filter paper and stored at 4 °C to minimize microbial decomposition of solids (Yadav et al., 2002; Bhati & Singh, 2003) . Some parameters were measured separately, pH and EC by the procedure described using OMA (1990) and heavy metals (Zn, Cu, Ni and Pb) of water samples were estimated by the aqua regia method of Jackson (1973) followed by a measurement of concentrations using an Atomic Absorption Spectrophotometer (model-3110, Perkin-Elmer, Boesch, Huenenberg, Switzerland). The soil samples air-dried, crushed, passed through a 2 mm sieve and were analyzed for various physico-chemical properties. Soil texture was determined using the hydrometer method according to Bouyoucos (1965) . Soil pH and electrical conductivity (EC) were determined in 1:2 soil:water suspension by pH and EC meters (Hati et al., 2007) . Soil organic carbon (SOC) content was determined by the Walkley-Black method (Nelson & Sommers, 1996) . Calcium carbonate (CaCO 3 ) was measured with a calcimeter. The concentration of soil heavy metals (Zn, Cu, Ni and Pb) was extracted after digestion with 3:1 concentrated HCl-HNO 3 and measured by Atomic Absorption Spectrophotometer (Gasco´ & Lobo, 2007) . Leaf samples were washed using tap water, rinsed with distilled water, oven dried at 80 °C for 24 h, ground in a stainless steel mill and retained for chemical analysis (Singh & Bhati, 2005) . For determination of heavy metal concentration (Zn, Cu, Ni and Pb), the leaf samples were wet digested as per Jackson (1973) and were measured using an Atomic Absorption Spectrophotometer.
Statistical analysis
Average leaf heavy metals and soil physico-chemical properties of two stands (irrigated with municipal wastewater and irrigated with well water), compared using independentsamples t-test (Pelosi & Sandifer, 2003) . Data of soil heavy metals were analyzed for differences due to depth in the profile using one-way ANOVA. Furthermore, the variations in EC, pH and heavy metals of municipal wastewater and well water were also tested using independent-samples t-test. All the data were analyzed using the SPSS statistical package (Lindaman, 1992) .
Results and discussion

Physico-chemical properties of wastewater and well water
The quality of municipal wastewater and well water was assessed for irrigation with respect to their pH, EC, and concentration of heavy metals (Table 1) . Results indicated that the waters were alkaline in reaction. The pH of the municipal wastewater in various months ranged from 7.51 to 7.75 and 6.69 to 7.62 for well water. The EC of wastewater ranged from 1.78 to 2.12 dS/m with the greatest value detected in August. The average EC of municipal wastewater exceeded 1 dS/m (1.91 dS/m) indicating that this wastewater was saline in nature (Rattan et al., 2005) . The pH and EC of municipal wastewater were significantly (P < 0.01) higher than the well water. The concentration of heavy metals (Zn, Cu, Pb and Ni) tended to be higher in municipal wastewater. In water samples, Zn, Cu, Pb and Ni concentrations were 0.43, 0.09, 0.033 and 0.028 mg/l, respectively in well water samples, whereas, corresponding values for wastewater were 3.30, 1.26, 0.106 and 0.081 mg/l. On an average, wastewater contained 7.67, 14, 3.21 and 2.89 times higher amounts of Zn, Cu, Pb and Ni respectively compared to well water. The comparison of measured factors with WHO (World Health Organization) standard showed that water used for irrigation based on pH and EC were in a normal range, however based on heavy metals: Pb and Ni concentration of municipal wastewater and well water was higher than standard range. Zn concentration of municipal wastewater also was higher than the standard but Cu concentration was normal. The concentration of these two elements was lower than the standard in well water (Table 1 Table 2 indicate that application of municipal wastewater were resulted an increase (0-60 cm soil layer; mean of soil layers) in pH, EC, C, organic matter and CaCO 3 of wastewater-irrigated soil as compared to well water-irrigated soil. Increase in pH was 1.02 unit and EC 1.68 times in soil of wastewater treatment compared to the soil of well water treatment. The increase in pH and EC of soil in the wastewater-irrigated stand may have been due to alkaline nature of municipal wastewater (Singh & Bhati, 2005) . SOC as a basic index of soil playing a variety of roles in nutrient, water, and biological cycles (Rattan et al., 2005 ) was 1.17%-1.29% in municipal wastewater-irrigated soil, whereas it was 0.88%-1.14% Soil properties in soil irrigated with well water. Increase in SOC content might be due to municipal wastewater application (Bhati & Singh, 2003) . In general, the suitability of soils for receiving wastewater without deterioration varies widely, depending on their infiltration capacity, permeability, cation exchange capacities, phosphorus adsorption capacity, texture, structure, and type of clay mineral (Ivan & Earl, 1972) . The concentration of heavy metals (Zn, Cu, Pb and Ni) was higher in all depths of wastewater irrigated soil compared to those of well water irrigated soil (Fig. 1) . As a matter of fact, high concentration of heavy metals in wastewater leads to increase them in soil (Huerta et al., 2002; Nan et al., 2002; Mapanda, et al., 2005) . The comparison of soil Zn, Cu, Pb and Ni with critical range of heavy metals in soil (Table 3) showed that only Ni of soil treated with municipal wastewater and Pb of soil treated with the both municipal wastewater and well water were higher than the standard amounts of soil. The effects of wastewater irrigation on accumulation of soil heavy metals depend on various factors such as concentration of wastewater heavy metals, the period of wastewater irrigation, and soil properties (pH, texture, organic matter) (Rattan et al., 2005) . And also generally, 10 to 50 years is needed so that the heavy metal levels precede the standard levels (Smith et al., 1996) . Because of the high concentration of Pb in all soil and water samples, it can be predicted that besides the municipal wastewater, Pb probably has been added to the water and soil from other sources such as air pollution.
In the present investigation the concentration of heavy metals decreased with soil depth in both stands (Fig. 2) . These results are in agreement with the findings obtained later (Yadav et al., 2002) . Since, the soil surface is richer in heavy metals than the underlying layers, greater accumulation in the topsoil probably is due to soil texture (the soil texture in both stands is clay-loam, as a result penetrability is decreased and accumulation of heavy metals are often observed at upper layers), low mobility of heavy metals in soil (Afyoni et al., 1998) , and surface application of municipal wastewater. 
Changes in concentration of leaf heavy metals
The concentration of Zn and Cu elements in the leaves of black locust trees differed significantly under impact of two irrigation treatments. These concentrations in the leaves of wastewater irrigated trees were about 1.5 times higher than those of well water irrigation. However, irrigation with municipal wastewater did not result in toxicity to Zn and Cu of leaves (Table 4) . Marked difference in Zn and Cu of tree leaves may be due to the increase of them through municipal wastewater (Meli et al., 2002) . This result is in agreement with Singh & Bhati (2005) and Aghabarati et al. (2008) , where substantially greater concentration of these elements were observed in leaf of Dalbergia sissoo seedlings and O. europaea trees irrigated with municipal wastewater compared to control. Ni and Pb were not detected in leaf samples which may be due to the low dynamic of heavy toxic metals, whereas it was likely accumulated in lower parts of the plant, such as root and stem. Nevertheless, Madejo´on et al. (2006) reported the presence of some heavy toxic metals in leaf of olive and holm oak trees. In fact, the quantity of element absorption using plant depends upon many factors including the total quantity of the elements applied through wastewater application, soil properties, and type of plant (Bozkurt & Yarilga, 2003; Kalavrouziotis and Arslan-Alaton, 2008 
Values are mean of four replications with ± SD; different superscripts in rows indicate significant difference; nd: not detected; * Salardiny (1992) 
Conclusion
Today, the reuse of municipal wastewater for land irrigation constitutes a practical method of disposal which is expected to contribute decisively to the handling and minimization of environmental problems arising from the disposal of wastewater effluents on land and into aquatic systems. The application of wastewaters onto appropriate forest species will enable long term environmental protection, creating a new water source in significant quantities for the irrigation of forested areas at the same time. Again, the use of wastewaters for irrigating maybe increases heavy metals and pathogens in soil and plant. Hence, the control of all of parameters associated with the disposal of wastewaters on land should be done for safe reuse of them. Furthermore, the method and extent of use of wastewaters, however, vary according to the infrastructure and the local socio-economic conditions prevalent from country to country. According to the results of the present paper from the area under study where municipal wastewater is being used for about 15 years, high level of some heavy metals in irrigation water and soil treated with municipal wastewater and possibility of accumulation of heavy toxic metals in lower parts of the plant, it is said that regulations about the utilization of municipal wastewater in irrigation should consider in order to minimize the risk of negative effects to ecosystem health. This can be controlled by avoiding toxic elements from entering the municipal wastewater and continued monitoring or treatment of wastewaters before it is put into disposal channel for irrigation.
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